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AMENDMENTS TO THE SPECIFICATION: 

1) Please replace the original specification with the following substitute 
specification. A marked version and a clean version of the substitute specification are 
attached on separate sheets in compliance with 37 CFR 1.125. 

Additionally, please replace the abstract with the following abstract, supplied on a 
separate sheet, in compliance with MPEP § 608.01 (b). 

No new matter has been included in the substitute specification. 
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TITLE 

PROPULSION SYSTEM FOR DIVERS 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is an U.S. national phase application under 35 U.S.C. §371 based upon 
co-pending International Application No. PCT/IT2004/000001 filed January 7. 2004. 
Additionally, this U.S. national phase application claims the benefit of priority of co- 
pending International Application No. PGT/IT2004/000001 filed January 7, 2004 and 
Italian Application No. IT PI2003A000002 filed January 9. 2003. The entire disclosures 
of the prior applications are incorporated herein by reference. The international 
application was published July 29, 2004 under Publication No. WO 2004/0627443 A1 . 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVETION 

(0001 ) Tho oxpod i ont va li d l y supported by a spoc i a l usab l e s li ng i ng from scuba d i vers, 
doop soQ d i vors or s i mp l e sw i mmors, tho a ll one advantageous l y fod by a soph i st i cated 
system of rochargoab l o battor i os, i nsortod i ns i do sovora l un i ted watert i ght conta i nors 
between thom by i ntorspaoos i n rubber or othor su i tab l e mater i a l , i ts regards an 
i nnovat i ve e l ectr i c propu l s i on means. As we know, the greatest d i ff i cu l ty for who does 
operate undenwater i s the shift i ng. Such diff i cu l ty, in certa i n part i cu l ar cond i t i ons, 
exponent i a ll y i ncreases, putt i ng the staffs more qua li f i ed res i stance to hard test, what 
e v e n i f b ee n ad e quat el y about i t, can run h e avy r i sks putt i ng i ts saf e ty to r i sk. Th e 
i nnovative structure, i t w ill a ll ow to a ll spec i a li zed operators to move w i thout this 
prob l ems underwater, even i f the i mmers i ons w ill be made i n depth and pro l onged for 
l ong t i me per i ods. Another very i mportant character i st i G of the system they are tho 
reduced ones i t b l ocks, what they w ill a ll ow to move and be operated i n comp l ete 
freedom and any condit i on. The invention covers an innovative means of electric 
propulsion, validly supported by a special harness that can be used by scuba divers, 
deep-sea divers or simple amateurs, the entire apparatus advantageously powered by a 
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sophisticated system of rechargeable batteries inserted inside various water tight 
containers joined together by means of interstices of rubber or other suitable technical 
material. As we know, the greatest difficulty faced by anyone working underwater is 
moying around. This difficulty, in certain particular conditions, increases exponentially, 
yery severely testing the resistance even of the most qualified persons who, eyen if 
adequately prepared, can incur serious risks that can endanger their safety. The 
innovative structure will allow all amateurs or other specialized operators to move 
underwater without any problem, even if thev are submerged in deep water for long 
periods of time. Another very important characteristic of the system is its reduced size, 
which will make it possible to move and work in complete freedom and under any 
conditions. 

BACKGROUND ART DESCRIPTION OF THE PRIOR ART 

To tho purpose of tho prosont patent roquost, turns out superf l uous dosor i b i ng tho 
various kinds of undorwator propu l s i on at present used, as tho i r work i ng is woll - known 
from a ll tho techn i cians of tho sector and const i tutes wo ll known art and howovor they 
do not a ll ow to so l vo tho shown problem. Tho principa l purpose of tho prosont i nvont i on 
is to romovo tho i nconvon i oncos ment i oned above, and supp li ed i t, to a ll tho swimmor or 
profess i ona l d i ver, wh i t a va li d and toohno l og i oa ll y propu l s i ve system, advanced and 
safe to use, system ab l e to fac ili tate the norma l mov i ment, a l so i n extreme cond i t i on as 
tho pro l onged undenwater permanence or the strong depths. To th i s result i ts reached, 
in conform i ty to tho i nvont i on, adopt i ng tho techn i ca l so l ut i on to rea li ze a system having 
th e charact e r i st i cs d e scr i b e d i n th e i nd e p e nd e nt c l a i ms. Oth e r charact e r i st i cs of th e 
present i nvent i on, thoy aro object of tho dopondont c l a i ms. For the purposes of this 
patent application, there is no need to describe the various types of undenrt/ater 
propulsion currently in use, in that their operation is known to all technicians in the 
sector and constitute a known art, yet do not allow for a solution to the problem 
inyolved. The principal scope of the present invention is to eliminate the disadvantages 
mentioned above and provide all amateur and professional divers with a valid 
propulsion system that is technologically advanced and safe to use, capable of 
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facilitating normal movements even under extreme conditions such as prolonged 
underwater stays or great depths. According to the invention, this result has been 
attained by adopting the technical solution of using a system with the characteristics 
described in the independent claims. Other characteristics of this invention are covered 
by the dependent claims. 

SUMMARY OF THE INVENTION 

In view of the foregoing disadvantages inherent in the known types of underwater 
propulsion devices, the present invention provides an improved propulsion system for 
scuba divers, and overcomes the above-mentioned disadvantages and drawbacks of 
the prior art. As such, the general purpose of the present invention, which will be 
described subsequently in greater detail, is to provide a new and improved propulsion 
system for scuba divers and method which has all the advantages of the prior art 
mentioned heretofore and many novel features that result in a propulsion system for 
scuba divers which is not anticipated, rendered obvious, suggested, or even implied by 
the prior art, either alone or in any combination thereof. 

To attain this, the present invention essentially comprises at least one specific electric 
water jets or hvdro-iets supported by a harness and powered by a power supply system 
consisting of a series of watertight containers all containing a rechargeable batteries. 
The power supply system has connecting interstices. The various cables of the power 
supply system and control circuit are contained inside a special watertight branch box. 
The entire propulsion system is controlled by watertight push buttons. 

These together with other objects of the invention, along with the various features of 
novelty that characterize the invention, are pointed out with particularity in the claims 
annexed to and forming a part of this disclosure. For a better understanding of the 

invention, its operating advantages and the specific objects attained by its uses, 
reference should be had to the accompanying drawings and descriptive matter in which 
there is illustrated preferred embodiments of the invention. 

Page 6 of 38 



Serial No.: 1 0/534,963 Docket No.: AP053-05 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and objects other than those set forth above will 
become apparent when consideration is given to the following detailed description 
thereof. Such description makes reference to the annexed drawings wherein: 

Figure 1 is a perspective view of the preferred embodiment of the propulsion system for 
scuba divers constructed in accordance with the principles of the present invention. 

Figure 2 is a perspective view of an alternate embodiment of the preferred embodiment 
of the propulsion system for scuba divers of the present invention- 
Figure 3 is an exploded perspective view of the preferred embodiment of the propulsion 
system for scuba divers of the present invention- 
Figure 4 is a perspective view of the hydro-jet of the preferred embodiment of the 
propulsion system for scuba divers of the present invention. 

Figure 5 is a perspective view of an alternate embodiment of the push button of the 
preferred embodiment of the propulsion system for scuba divers of the present 
invention. 

Figure 6 is a perspective view of the power supply system of the preferred embodiment 
of the propulsion system for scuba divers of the present invention. 

Figure 7 is a perspective view of the specific water let of the preferred embodiment of 
the propulsion system for scuba divers of the present invention. 



Figure 8 is a perspective view of the watertight branch box of the preferred embodiment 



of the propulsion system for scuba divers of the present invention. 
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Figure 9 is an exploded perspective view of the complete power supply system of the 
preferred embodiment of the propulsion system for scuba divers of the present 

invention. 

Figure 10 is a perspective view of the watertight container of the preferred embodiment 
of the propulsion system for scuba divers of the present invention- 
Figure 1 1 is a perspective view of the connecting interstice of the preferred embodiment 
of the propulsion system for scuba divers of the present invention- 
Figure 12 is a perspective view of individual staggered sections of the preferred 
embodiment of the propulsion system for scuba divers of the present invention- 
Figure 1 3 is a top elevational view of the watertight container of the preferred 
embodiment of the propulsion system for scuba divers of the present invention. 

The same reference numerals refer to the same parts throughout the various figures. 

D I SCLOSURE OF I NVENT I ON DESCRIPTION OF THE PREFERRED EMBODIMENT 

Tho advantagos that aro dorivod from tho present i nvent i on consist osoont i a ll y i n tho 
fact that a ll of th e d i vers, doop - s e a d i v e rs, or a l on e s i mp le fascinat e d, th e y can va li d l y to 
us e th e syst e m obj e ct of th e pr e s e nt pat e nt to carry out mov e m e nts i n comp le t e saf e ty 
wh il o thoy aro i n i mmers i on, hav i ng so thom to d i spos i t i on an accessory wh i t roducod 
d i mens i ons and vory off i c i ont and vorsat il o. Thoso and further advantagos and foaturos 
of th e pr e s e nt i nv e nt i on, w ill b e mor e and b e tt e r i nc l ud e d, from e v e ry t e chn i c i an of th e 
branch from tho doscr i pt i on that fo ll ows and w i th tho ho l p of tho annoxod draw i ngs, data 
what oxomp ii f i cQt i on puts i nto pract i ce of tho found, but from not to cons i der i tse l f i n 
li m i totod sense, i n wh i ch: 
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Tho F I G. 1 , show tho system of propu l s i on to tho ont i ro ono w i th a ll i ts accossor i os 
whom i t i s composed and modorato l y put on from tho usor w i th i n soquonco: the two 
hydro - j e t (1C, 1D) of smal l dimensions; the slinging (2B) corr e ct l y app lie d w i th i n 
obv i ousn e ss th e ho le s str e ngth e n e d (5H, 5 1 , 5L) st ill fr ee and r e ady for advantag e ous l y 
to to bo usod; tho o l octr i c i an feed i ng system (6) composed from var i ed conta i ners 
containing battehes un i ted between them by gaps i n rubber or other f i t material, deta il ed 
descr i bed i n the fo ll ow i ng f i gure of draw i ng; tho manua l contro l deve l oped from a 
watert i ght sw i tch (7) pos i t i oned i n tho pa l m of tho hand to tho i ns i de of tho undenwater 
wot suit, to act i on the sw i tch on/off to the var i ed e l ectr i c equ i pment. 

Th e F I G. 2, show a l ways th e syst e m of propu l s i on to th e e nt i r e on e w i th a ll i ts 
acc e ssor ie s of whom i s compos e d and mod e rat el y put on from th e us e r, wh e r e w e r e 
dism i ssed the two s i de hydro jot of sma ll d i mens i ons (not v i s i b l e i n f i gure), va l idly 
rep l aced w i th ono of greater d i mens i ons p l aced centra ll y. Such so l ut i on w ill bo ab l e to to 
be adopted i n tho case i n wh i ch, for reasons of obstac l e, other spec i f i c conf i gurat i ons 
are dissuaded. A l so i n th i s f i gure note themse l ves i n sequence: 

The s li ng i ng (2C) correct l y app li ed with in obv i ousness tho ho l es strongthonod (5M, 5N, 
50, 5P) ready for advantageous l y to bo usod; tho o l ootr i o feed i ng system (6B) 
composed from var i ed conta i ners conta i n i ng trad i t i ona l batter i es or roohargoab l o, un i ted 
between them by moans of gaps i n rubber or other f i t mater i a l (deta il ed descr i bed i n tho 
success i ve f i gures of draw i ng); tho manua l watertight switch deve l oped (7B) pos i t i oned 
i n tho pa l m of tho hand i nsido of tho wot - su i t, for to act i on tho sw i tch on/off to tho var i ed 
o l octr i c oqu i pmont. 

Tho F I G. 3, show a part of tho spec i a l system of propu l s i on w i th i n obv i ousness tho 
spec i a l s li ng i ng, whom i ts l ocked around tho wa i st of tho usor and, tho ho l os 
strongthonod (5, 5B, 5C, 5D, 5E, 5F, 5G) tho i r act i ons i s to harpoon compact l y tho two 
spec i a l hydro jot. 
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F I G. 4 and othor usefu l objects for tho i mmors i ons. I t i s nocossary to stato that tho 
system of sta ll ed represented i n f i gure w i th the ho l es strengthened (5, 5B, 5C, 5D, 5E, 
5F, 5G) wh e r e com e i ntroduc e d th e r e l e vant bo l ts, i t is a l on e of e xamp le , s ee n that 
advantag e ously can b e us e d oth e r i nnum e rab le syst e ms norma ll y in us e ,w i thout to 
comprom i se i t the correct operat i on 

The F I G. 5, i s represented an app li cab l e chang i ng to tho button (7C), that i n some case 
i t can equ i pped of a strap bo l t act i on (8) to stop i t strong l y to tho pa l m of tho hand, to 
use mainly when the d i ver does not put on an underwater wet su i t. 

Th e F I G. 6 r e pr e sents i nst e ad th e syst e m of f ee d i ng (6C) compos e d from var ie d 
wat e rt i ght conta i n e rs, a ll conta i n i ng trad i t i ona l or r e charg e ab le batt e r ie s, un i t e d b e tw ee n 
them by moans of gaps i n rubber or other f i t mater i a l , whore wore app li ed, thanks to of 
tho spec i a l s l ots descr i bed deta il ed i n tho success i ve f i gures, othor throe sma ll 
watert i ght conta i ners (9, 9B, 9C) a l so they conta i n i ng a trad i t i ona l battery or 
rochargoab l o. Such add i t i on, when tho spaco agrees i t, servos to deve l op and to 
i ncrease tho autonomy of tho same system 

Th e F I G. 7 show i nst e ad th e sma ll hydro - j e t ( I F) e nt i r e of th e ele ctr i c cab le s of whom i s 
prov i ded. 

Tho F I G. 8 shows a box of derivat i on to ho l d watert i ght (10) i n whoso i ns i de, como 
connected tho ho ll ow var i ot i os of tho c i rcu i t of feed i ng and sw i tch, comp l ete of tho 
r ele vant ho le s of e ntranc e (1 1 , 1 1 B, 1 1 C, 1 1 D, 1 1 E, 1 1 F) a ll e qu i pp e d of th e r e sp e ct i v e 
p l ugs i n rubber that avo i d to tho water to penetrate i ns i de. I n the super i or part it i s notod 
tho li d (12) f i rst st ill of to bo app li ed and tho r i ng of capac i ty i n rubber (13). 

Tho F I G. 9, roprosonts i n deta il tho ent i re and spec i a l system of feed i ng of tho parts that 
i ts composed w i th i n sequence: the sma ll stoppers (1 4 , 1 4 B, 1 4 C) to i ntroduce by 
pressure on the watert i ght conta i ners (9D, 9E, 9F, 9G, 9H, 91, 9L) a ll of ono 
advantageous l y furn i shed by tho o - r i ngs of capac i ty (15, 15B, 15C); tho e l ectr i c cab l e of 
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connoct i on (16, 16B, 16C, 16D, 16E, 16F, 16G, 16H, 16 1 ); tho two coup li ngs (17, 18); 
tho connoct i on mado of rubber or othor f i t mator i a l (19, 19B, 19C, 19D, 19E, 19F, 19G, 
19H); th e two coup li ngs, w i th prof ile to "V" (20, 20B) (opt i ona l ); th e trad i t i ona l batt e r ie s 
or rochargoab l o (21 , 21 B, 21 C). 

Tho FIG. 10 roprosonts i n deta il a watert i ght conta i ner (9M) i n whoso i nsido como 
pos i t i oned the re l evant trad i t i ona l battor i os or rochargoab l o c i ther w i th i n sequence: tho 
li d (I^D) to i ntroduce by pressure on the conta i ner (9M); the o - r i ng of capac i ty i n rubber 
(15D) or other techn i ca l mater i a l f i t; the two ho l es of connect i on (22, 22B) to hold 
watert i ght; the two symbols of po l ar i ty (23, 23B) usefu l for tho compos i t i on;(2 4 ) spec i a l 
und e rwat e r ele ctr i ca l cab le w i th the re le vant p l ug of capacity (25) i n rubb e r or oth e r 
t e chn i ca l mat e r i a l f i t; th e two le ad e rs (26, 26B) act i ons to conn e ct th e r ele vant gaps of 
connect i on (19 1 ) i n rubber or other techn i ca l mater i a l f i t. 

Tho F I G. 1 1 , show a gap of connoct i on (19L) i n rubber or othor techn i ca l mater i a l f i t, on 
that a spec i a l s li de i s assemb l ed (20C) w i th prof il e to "V" (optiona l ), act i on to connect 
eventua l supp l ementary accessor i es. 

Tho F I G. 12 show i n deta il the prof il e offsetted (27, 27B) p l aces i n the i nfer i or part of a ll 
of the watert i ght conta i ners (9N, 90); Such prof il es, come used when want to connect 
themse l ves between them (9N, 90) w i th the purpose of to make d i fferent conf i gurat i ons 
of the dev i ce of feed i ng. 

Th e F I G. 13, show w i th a e r i a l s i ght, th e infer i or part of a wat e rt i ght conta i n e r (9P) wh e r e 
note thomoo l voG tho prof il es offsetted (27C); the two l oaders (26C, 26D); tho two gaps 
of connect i on (19M, 19N) i n rubber or other techn i ca l mater i a l f i t of whom a (19N) 
i ntroduced correct l y each other (1 9M) outs i de seat. 

Reduced to i ts essent i al structure and w i th referenco to tho figures of the annexed 
draw i ngs, of an innovat i ve means of propu l s i on, va li d l y susta i ned from a spec i a l 
s li ng i ng, useab l e from d i vers,deep - sea d i vers or s i mp l e fasc i nated, everyth i ng 



Page 11 of 38 



Serial No.: 10/534,963 



Docket No.: AP053-05 



advantageous l y food i ng from a soph i st i catod systom of battor i os, trad i t i ona l or 
rochargoab l o o i thor i ntroducod to tho i no i do of var i ed watert i ght conta i nors un i ted 
between them by means of gaps i n rubber or other techn i ca l mater i a l . 

BR I EF DESCR I PT I ON OF DRAW I NGS 

I n conform i ty of the present i nvent i on i ts composed by: [0021] Means act to move a 
d i ver underwater by tho sma ll e l ectr i c hydro - jot (1, 1B, 1C, 1D, 1E) va li d l y susta i ned 
from an s l ing i ng (2, 28, 2C) that i t i s hooked arround of the wa i st of tho user, and 
food i ng by a syctom i ncluding a Gor i es of watert i ght cy li nders (9, 9B, 9C, 9D, 9E, 9F, 90, 
9H, 91, 9L, 9M, 9N, 90, 9P) a ll conta i n i ng a r e charg e ab le batt e r ie s or c ell accumu l ator 
(21, 21 B, 2 I C); [0022] m e ans to compos e any typ e of conf i gurat i on of th e i nnovat i v e 
systom wh i t the s li ng i ng (6, 68, 6C), by tho gaps of connect i on (19, 198, 19C, 19D, 
1 QE, 1 0F, 1 90, 1 9H, 1 91 , 1 9L, 1 9M, 1 9N) i n rubber or other tecn i ca l mater i a l f i t offsetted 
(26, 268, 26C, 26D, 27, 278, 27C) p l aces to the bas i c of tho watert i ght cy li nders (9, 98, 
9C, 9D, 9E, 9F, 90, 9H, 91, 9L, 9M, 9N, 90, 9P); [0023] moans to connect and to hollow 
var i ot i os of tho oloctrica l c i rcu i t of connoct i on, sw i ch and fooding to tho i ns i de of a 
spec i a l watert i ght box (10), comp l oto of tho re l evant ho l es of entrance (11, 11B, 11C, 
1 1 D, 1 1 E, 1 1 F) va li d l y endowed by the respect i ve p l ugs i n rubber (25) that hinder to tho 
water to f il ter i ns i de; [002^] moans to command a ll of tho system by the watert i ght 
button (7, 78) i f necessary integrated w i th a strap (8) act i on to stop them strong l y i n tho 
pa l m of the hand, to use when tho d i ver, for var i ed motive, does not put on an 
underwater overalls; [0025] moans to connect at the spec i a l s li ng i ng (2,2B,2C) 
acc e ssor ie s, by of th e ho le s str e ngth e n e d (5, 5B, 5C, 5D, 5E, 5F, 5G, 5H, 5 1 , 5L, 5M, 
5N, 50, 5P) equipped of tho re l evant bo l ts to equ i pment; [0026] means to provide tho 
gaps of connoct i on (19, 198, 19C, 19D, 19E; 19F, 19G, 19H, 19 1 , 19L, 19M, 19N) i n 
rubber or other techn i ca l mater i a l f i t, w i th a spec i a l s li de (20, 208, 20C) w i th prof il e to 
"V" for to r i g the supp l ementary accessor i es. 

Advantageous l y, tho spec i a l systom of propu l s i on i s eas il y representab l e i n var i ed 
so l ut i ons of ut ili zat i on a ll ow i ng to a ll of tho d i vers,deep - sea d i vers, s i mp l e fasc i nated, to 



Page 12 of 38 



Serial No.: 10/534,963 



Docket No.: AP053-05 



uso for work or for s i mp l e amusomont i n ont i ro safety. Advantageous l y, tho spoc i a l 
sling i ng (2, 2B, 2C) i s i n a pos i t i on to b l ock var i ed types of accessor i es li ke the small 
h i dro - jot (1 , 1 B, 1 C, 1 D, 1 E, 1 F) by tho holes strongthonod (5, 5B, 5C, 5D, 5E, 5F, 5G, 
5H, 51 , 5L, 5M, 5N, 50, 5P) li nk e d to th e r ele vant bo l ts or, us i ng oth e r syst e ms of r i g i ng, 
w i thout to endanger the correct operat i on. 

Advantageous l y, tho spec i a l propu l s i ve system, w ill bo ab l e to prov i ded a watert i ght 
button (7, 7B) act i ons to command w i th on l y an a l one hand, tho sw i ch on/off a ll of the 
system. 

Advantag e ous l y, th e ele ctr i ca l pow e r of th e batt e ry (6, 6B, 6C) w ill b e ab le to b e us e d to 
f ee d a ll of th e syst e m obj e ct of th e pat e nt or for oth e r l i k e purpos e s, a ll of th i s on 
account of to tho versat ili ty of tho bu il d i ng project. Advantageous l y, the system object of 
the patent, arranges of spoc i a l tr i ck i noss techn i ca l act i ons to avo i d that tho water 
ponotrato i n tho o l octric or electronic systems to comprom i so i rrotr i ovab l o tho correct 
operation. Advantageous l y, th o sp o c i a l system of propu l s i on, w ill bo ab l e to bo built with 
tho most d i sparate mater i a l s today i n commorco. I t wi ll bo i n fact poss i b l e to uso tho 
common p l ast i c matters, tho alum i num, the synthet i c ros i ns g l ass, tho carbon, a ll tho 
l eagues compos i te, even to uso var i ed meta l s li ke tho i ron, tho stee l , the brass and tho i r 
everyth i ng boon dor i vod. I n pract i ce tho deta il s of execut i on are ab l e however to vary i n 
equ i va l ent manner i n tho shape, d i mens i ons, d i spos i t i on of tho e l ements, nature of the 
mater i a l s emp l oyed, without moreover to go out from tho f i e l d of tho i dea of so l ut i on 
adopted and so stay i ng i n tho li m i ts of tho protect i on reconc il ed from tho present patent 
for i ndustr i a l i nvent i on. 

The advantages of the present invention consist essentially of the fact that all scuba 
divers, deep-sea divers or simple amateurs, can validly use the system covered bv the 
present invention in order to move around in total safety while they are submerged, 
having at their disposal a device of specific dimensions but very efficient and versatile. 
These and other advantages and characteristics of this invention will be better and more 
fully understood bv every technician in the field from the following description and with 
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the help of the attached drawings, given as exemplified embodiments of the invention. 



but not to be considered as limiting- 



Figure 1 illustrates the complete propulsion system with all the accessories that 
comprise it and regularly worn bv the user, with the following in sequence: the two 
specific water jets (1C. 1D): the harness (2B). correctly applied showing reinforced 
holes (5H. 51. 5L) still free and ready to be advantageously used: the power supply 
system (6) consisting of various watertight containers containing traditional or 
rechargeable batteries, joined together by means of interstices made of rubber or other 
suitable material, described in detail in the following drawing tables: and the manual 
control consisting of a watertight switch (7) positioned in the palm of the hand inside the 
diving suit (7). able to turn on/turn off the various electrical devices ON or OFF. 

Figure 2 illustrates the complete propulsion system with all the accessories of which it is 

comprised and regularly worn by the user, with the two lateral specific water jets (not 
visible in the figure), validly replaced by one of larger dimensions (1 E) centrally 
positioned. This solution may be adopted in the event that, for space reasons, other 
specific configurations are not recommended. Figure 2 also illustrates in secuence: the 
harness (2C) correctly applied showing the reinforced holes (5M. 5N. 50. 5P) ready to 
be advantageously used: the power supply system (6B) consisting of various watertight 
containers containing traditional or rechargeable batteries joined together by means of 
interstices made of rubber or other suitable material (described in detail in the following 
drawing tables): and the manual control consisting of a watertight switch (7B) positioned 
in the palm of the hand inside the diving suit, to turn the different electric/electronic 
ecuipment ON or OFF. 

Figure 3 illustrates the propulsion system for scuba divers showing the special harness 
(2) complete with two hooks (3. 4) for tying it around the hips of the user and reinforced 
holes (5. 5B. 5C. 5D. 5E. 5F. 5G) that can hold various accessories such as the two 
special water jets (1 . 1 B) or other objects useful for diving. It is necessary to point out 
that the locking system, shown in the figure with the reinforced holes (5. 5B. 5C. 5D. 5E. 
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5F. 5G) where the relative bolts are inserted, is given bv way of example only, since any 
number of other systems normally employed can be advantageously used without 
compromising correct operation- 
Figure 4 illustrates the special water let or hvdro-iet (1) and its power cables- 
Figure 5 represents a variant applicable to the push button (7C). which in this case is 
equipped with a strap (8) that can attach it firmly to the palm of the hand, to be used 
mainly when the diver is not wearing a diving suit- 
Figure 6 on the other hand, presents the power supply system (6C) consisting of 
various watertight containers all containing traditional or rechargeable batteries joined 
together bv means of interstices made of rubber or other suitable material, where three 
more specific watertight containers (9, 9B, 9C), also containing a traditional or 
rechargeable battery, have been applied thanks to the special recesses described in 
detail in the following tables. This addition, when space permits, serves to strengthen 
and increase the autonomy of the system- 
Figure 7, on the other hand, shows the specific water let (1 F) complete with the electric 
wires with which it is fitted, 

Figure 8 shows the watertight branch box (10) in which the various wires of the power 
supply and control circuit are attached, complete with the relative intake holes (11, 1 1 B, 
1 1 V, 1 1 D, 1 1 E, 1 1 F) all equipped with the respective rubber stoppers that prevent the 
water from filtering in. At the top can be seen the cover (12) before it is applied and the 
rubber sealing ring (13)- 

Figure 9 illustrates in detail the complete power supply system complete with all the 
parts that comprise it, in the following sequence: the specific caps (14, 14B, 14C) to be 
inserted under pressure on the watertight containers (9D, 9E, 9F, 9G. 9H, 91, 9L) all 
advantageously equipped with sealing rings (15. 15B. 15C): the connecting cables (16. 
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16B. 16C. 16D. 16E, 16F. 16G, 16H. 161): the two hooks (17, 18): the connecting 
interstices of rubber or other suitable material (19. 19B, 19C, 19D, 19E, 19F, 19G, 19H): 
the two "V"-section hooks (20, 20B) (optional): and the traditional batteries (use and 
discard) or rechargeable (21 . 21 B. 21 C). 

Figure 10-13 shows a series of details of the special power supply system- 
Figure 10 illustrates a watertight container (9M) inside of which the relative traditional or 
rechargeable batteries are positioned in the following sequence: the cover (14D) to be 
inserted under pressure on the container (9M); the sealing ring (15D) made of rubber or 
other suitable technical material; the two watertight connecting holes (22, 22B); the two 
polarity symbols (23, 23B) used for assembling; the connecting cable (24) with the 
corresponding sealing plug (25) of rubber or other suitable technical material: and the 
two guides (26. 26B) used to hook on the relative connecting interstices (191) made of 
rubber or other suitable technical material- 
Figure 1 1 illustrates the connecting interstice (19L) of rubber or other suitable technical 
material to which is assembled a special block (20C) with a "V" section (optional) 
capable of fastening additional accessories- 
Figure 12 illustrates in detail the individual staggered sections (27. 27B) located in the 
lower part of all the watertight containers (9N, 90). These sections are used when the 
watertight containers (9N, 90) are to be fastened together to form different 
configurations of the power supply device- 
Figure 12 illustrates, in a top view, the lower part of the watertight container (9P) where 
the staggered sections can be seen (27C): the two guides (26C. 26D): the two 
connecting interstices (19M. 19N) are of rubber or other suitable technical material, one 
of which (19N) is inserted correctly and the other (19M) is outside its seat. 
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Reduced to its essential structure and with reference to the figures in the attached 
drawings, an innovative means of propulsion, validly supported by a special harness 
that can be used by scuba divers, deep-sea divers or simple amateurs, all of it 
advantageously powered by a sophisticated system of traditional or rechargeable 
batteries inserted inside various watertight containers joined together by means of 
interstices of rubber or other suitable technical material, according to the invention, 
includes: 

means for moving around unden^^ater thanks to specific electric water lets (1 , 1 B, 1 C, 
1 E, 1 F) validly supported by a harness (2, 2B, 2C) that hooks around the hips of the 
user and is powered by a system including a series of watertight cylinders (9, 98, 9C, 
9D, 9E, 9F, 9G, 9H, 91, 9L, 9M, 9N, 90. 9P) all containing a traditional or rechargeable 
battery/accumulator (21 . 21 B. 21 C): 

means for establishing any type of configuration of the innovative power supply system 
(6, 6B, 6C), thanks to the connecting interstices (19, 19B, 19C, 19D, 19E. 19F, 19G, 
1 9H, 191, 1 9L, 1 9M, 1 9N) of rubber or other suitable technical material, and a series of 
special staggered recesses (26. 26B. 26C. 26D. 27. 17B. 27C) located at the base of 
the watertight cylinders (9. 9B. 9C. 9D. 9E. 9F. 9G. 9H. 91. 9L. 9M. 9N. 90. 9P): 

means for connecting the various cables of the power supply and control circuit inside a 

special watertight branch box (1 0), complete with the relative intake holes (11, 1 1 B, 
lie, IIP, 1 1 E, 1 1 F) advantageously equipped with the corresponding rubber stoppers 
(25) to prevent water from infiltrating inside: 



means for controlling the entire system thanks to watertight push buttons (7. 7B) that 
could be combined with a strap (8) that can hold the buttons firmly in the palm of the 
hand, to be used when the diver, for various reasons, is not wearing a diving suit: 
means for attaching to the special harness (2. 2B, 2C) various types of accessories, 
thanks to reinforced holes (5. 5B. 5C. 5D. 5E. 5F. 5G. 5H. 51. 5L. 5M. 5N, 50, 5P) 
equipped with the corresponding supplementary bolts: 
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means for equipping the connecting interstices (19, 19B, 19C, 19D, 19E, 19F, 19G, 

1 9H, 1 91, 1 9L, 1 9M, 1 9N) of rubber or other suitable technical material with a special 
block (20, 20B, 20C) with a "V" section capable of attaching possible additional 
accessories. 

Advantageously, the special propulsion system can be readily configured in various 
solutions to allow all scuba divers, deep-sea divers, or amateurs to use it for work or for 
simple recreation. 

Advantageously, the special harness (2, 2B, 2C) is able to clamp on various types of 
accessories such as specific water jets (1 , 1 B, 1 C, 1 D, 1 E, 1 F) thanks to reinforced 
holes (5. 5B. 5C. 5D. 5E. 5F. 5G. 5H. 51. 5L. 5M. 5N. 50. 5P) combined with the relative 
bolts or using other clamping systems, without adversely affecting its proper operation. 

Advantageously, the special propulsion system may be equipped with watertight push 
buttons (7, 7B) to make it possible to control with one hand the activation/deactivation of 
the entire system. 

Advantageously, the battery accessory (6. 6B. 6C) can be used to power the entire 
system covered bv the patent or for other similar purposes, all thanks to the versatility of 
the construction design. 

Advantageously, the system covered by the patent has some special technical features 
capable of preventing water from infiltrating the electrical and electronic systems and 
irremediably compromising proper operation. 

Advantageously, the special propulsion system may be constructed using the most 
disparate materials on the market today. It will, as a matter of fact, be possible to use 
common plastic materials, aluminum, fiberglass, carbon, all composite alloys, and even 
to use different metals such as iron, steel, brass and all their derivatives. 
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In any event, the execution details can vary in practice in an equivalent manner with 
regard to form, dimensions, layout of the elements, nature of the materials used, without 
departing from the context of the solution idea and therefore remaining within the 
boundaries of the protection granted by this industrial invention patent. 
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ABSTRACT OF THE DISCLOSURE 

Electric Propulsion system supported by a special usable harness slinging from scuba 
divers, deep-sea divers or simple swimmers, advantageously fed by a sophisticated 
system of rechargeable batteries, inserted inside several united watertight containers 
between them. The innovative structure, allow to all specialized operators to move 
fonft^ard underwater even if the immersions will be made in depth and for prolonged for 
long time periods, through the use of a motorized propulsion module. Another 
characteristic of the system is that it will allow a user to move and be operated in 
complete freedom and under any condition. 



Page 20 of 38 



Serial No.: 10/534,963 



Docket No.: AP053-05 



TITLE 

PROPULSION SYSTEM FOR DIVERS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is an U.S. national phase application under 35 U.S.C. §371 based upon 
co-pending International Application No. PCT/IT2004/000001 filed January 7, 2004. 
Additionally, this U.S. national phase application claims the benefit of priority of co- 
pending International Application No. PGT/IT2004/000001 filed January 7, 2004 and 
Italian Application No. IT PI2003A000002 filed January 9, 2003. The entire disclosures 
of the prior applications are incorporated herein by reference. The international 
application was published July 29, 2004 under Publication No. WO 2004/0627443 A1 . 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVETION 

The invention covers an innovative means of electric propulsion, validly supported by a 
special harness that can be used by scuba divers, deep-sea divers or simple amateurs, 
the entire apparatus advantageously powered by a sophisticated system of 
rechargeable batteries inserted inside various water tight containers joined together by 
means of interstices of rubber or other suitable technical material. As we know, the 
greatest difficulty faced by anyone working underwater is moving around. This difficulty, 
in certain particular conditions, increases exponentially, very severely testing the 
resistance even of the most qualified persons who, even if adequately prepared, can 
incur serious risks that can endanger their safety. The innovative structure will allow all 
amateurs or other specialized operators to move underwater without any problem, even 
if they are submerged in deep water for long periods of time. Another very important 
characteristic of the system is its reduced size, which will make it possible to move and 
work in complete freedom and under any conditions. 
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For the purposes of this patent application, there is no need to describe the various 
types of underwater propulsion currently in use, in that their operation is known to all 
technicians in the sector and constitute a known art, yet do not allow for a solution to the 
problem involved. The principal scope of the present invention is to eliminate the 
disadvantages mentioned above and provide all amateur and professional divers with a 
valid propulsion system that is technologically advanced and safe to use, capable of 
facilitating normal movements even under extreme conditions such as prolonged 
underwater stays or great depths. According to the invention, this result has been 
attained by adopting the technical solution of using a system with the characteristics 
described in the independent claims. Other characteristics of this invention are covered 
by the dependent claims. 

SUMMARY OF THE INVENTION 

In view of the foregoing disadvantages inherent in the known types of underwater 
propulsion devices, the present invention provides an improved propulsion system for 
scuba divers, and overcomes the above-mentioned disadvantages and drawbacks of 
the prior art. As such, the general purpose of the present invention, which will be 
described subsequently in greater detail, is to provide a new and improved propulsion 
system for scuba divers and method which has all the advantages of the prior art 
mentioned heretofore and many novel features that result in a propulsion system for 
scuba divers which is not anticipated, rendered obvious, suggested, or even implied by 
the prior art, either alone or in any combination thereof. 

To attain this, the present invention essentially comprises at least one specific electric 
water jets or hydro-jets supported by a harness and powered by a power supply system 
consisting of a series of watertight containers all containing a rechargeable batteries. 
The power supply system has connecting interstices. The various cables of the power 
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supply system and control circuit are contained inside a special watertight branch box. 
The entire propulsion system is controlled by watertight push buttons. 

These together with other objects of the invention, along with the various features of 
novelty that characterize the invention, are pointed out with particularity in the claims 
annexed to and forming a part of this disclosure. For a better understanding of the 
invention, its operating advantages and the specific objects attained by its uses, 
reference should be had to the accompanying drawings and descriptive matter in which 
there is illustrated preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and objects other than those set forth above will 
become apparent when consideration is given to the following detailed description 
thereof. Such description makes reference to the annexed drawings wherein: 

Figure 1 is a perspective view of the preferred embodiment of the propulsion system for 
scuba divers constructed in accordance with the principles of the present invention. 

Figure 2 is a perspective view of an alternate embodiment of the preferred embodiment 
of the propulsion system for scuba divers of the present invention. 

Figure 3 is an exploded perspective view of the preferred embodiment of the propulsion 
system for scuba divers of the present invention. 

Figure 4 is a perspective view of the hydro-jet of the preferred embodiment of the 
propulsion system for scuba divers of the present invention. 

Figure 5 is a perspective view of an alternate embodiment of the push button of the 
preferred embodiment of the propulsion system for scuba divers of the present 
invention. 
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Figure 6 is a perspective view of the power supply system of the preferred embodiment 
of the propulsion system for scuba divers of the present invention. 

Figure 7 is a perspective view of the specific water jet of the preferred embodiment of 
the propulsion system for scuba divers of the present invention. 

Figure 8 is a perspective view of the watertight branch box of the preferred embodiment 
of the propulsion system for scuba divers of the present invention. 

Figure 9 is an exploded perspective view of the complete power supply system of the 
preferred embodiment of the propulsion system for scuba divers of the present 
invention. 

Figure 1 0 is a perspective view of the watertight container of the preferred embodiment 
of the propulsion system for scuba divers of the present invention. 

Figure 11 is a perspective view of the connecting interstice of the preferred embodiment 
of the propulsion system for scuba divers of the present invention. 

Figure 1 2 is a perspective view of individual staggered sections of the preferred 
embodiment of the propulsion system for scuba divers of the present invention. 

Figure 1 3 is a top elevational view of the watertight container of the preferred 
embodiment of the propulsion system for scuba divers of the present invention. 

The same reference numerals refer to the same parts throughout the various figures. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
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The advantages of the present invention consist essentially of the fact that all scuba 
divers, deep-sea divers or simple amateurs, can validly use the system covered by the 
present invention in order to move around in total safety while they are submerged, 
having at their disposal a device of specific dimensions but very efficient and versatile. 
These and other advantages and characteristics of this invention will be better and more 
fully understood by every technician in the field from the following description and with 
the help of the attached drawings, given as exemplified embodiments of the invention, 
but not to be considered as limiting. 

Figure 1 illustrates the complete propulsion system with all the accessories that 
comprise it and regularly worn by the user, with the following in sequence: the two 
specific water jets (1 C, 1 D); the harness (2B), correctly applied showing reinforced 
holes (5H, 51, 5L) still free and ready to be advantageously used; the power supply 
system (6) consisting of various watertight containers containing traditional or 
rechargeable batteries, joined together by means of interstices made of rubber or other 
suitable material, described in detail in the following drawing tables; and the manual 
control consisting of a watertight switch (7) positioned in the palm of the hand inside the 
diving suit (7), able to turn on/turn off the various electrical devices ON or OFF. 

Figure 2 illustrates the complete propulsion system with all the accessories of which it is 
comprised and regularly worn by the user, with the two lateral specific water jets (not 
visible in the figure), validly replaced by one of larger dimensions (1 E) centrally 
positioned. This solution may be adopted in the event that, for space reasons, other 
specific configurations are not recommended. Figure 2 also illustrates in sequence: the 
harness (2C) correctly applied showing the reinforced holes (5M, 5N, 50, 5P) ready to 
be advantageously used; the power supply system (6B) consisting of various watertight 
containers containing traditional or rechargeable batteries joined together by means of 
interstices made of rubber or other suitable material (described in detail in the following 
drawing tables); and the manual control consisting of a watertight switch (7B) positioned 
in the palm of the hand inside the diving suit, to turn the different electric/electronic 
equipment ON or OFF. 
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Figure 3 illustrates the propulsion system for scuba divers showing the special harness 
(2) complete with two hooks (3, 4) for tying it around the hips of the user and reinforced 
holes (5, 5B, 5C, 5D, 5E, 5F, 5G) that can hold various accessories such as the two 
special water jets (1 , 1 B) or other objects useful for diving. It is necessary to point out 
that the locking system, shown in the figure with the reinforced holes (5, 58, 5C, 5D, 5E, 
5F, 5G) where the relative bolts are inserted, is given by way of example only, since any 
number of other systems normally employed can be advantageously used without 
compromising correct operation. 

Figure 4 illustrates the special water jet or hydro-jet (1 ) and its power cables. 

Figure 5 represents a variant applicable to the push button (7C), which in this case is 
equipped with a strap (8) that can attach it firmly to the palm of the hand, to be used 
mainly when the diver is not wearing a diving suit. 

Figure 6 on the other hand, presents the power supply system (6C) consisting of 
various watertight containers all containing traditional or rechargeable batteries joined 
together by means of interstices made of rubber or other suitable material, where three 
more specific watertight containers (9, 98, 9C), also containing a traditional or 
rechargeable battery, have been applied thanks to the special recesses described in 
detail in the following tables. This addition, when space permits, serves to strengthen 
and increase the autonomy of the system. 

Figure 7, on the other hand, shows the specific water jet (1 F) complete with the electric 
wires with which it is fitted. 

Figure 8 shows the watertight branch box (10) in which the various wires of the power 

supply and control circuit are attached, complete with the relative intake holes (11, 118, 
1 1 V, 1 1 D, 1 1 E, 1 1 F) all equipped with the respective rubber stoppers that prevent the 
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water from filtering in. At the top can be seen the cover (12) before it is applied and the 
rubber sealing ring (13). 

Figure 9 illustrates in detail the complete power supply system complete with all the 
parts that comprise it, in the following sequence: the specific caps (14, 14B, 14C) to be 
inserted under pressure on the watertight containers (9D, 9E, 9F, 9G, 9H, 91, 9L) all 
advantageously equipped with sealing rings (15, 15B, 15C); the connecting cables (16, 
16B, 16C, 16D, 16E, 16F, 16G, 16H, 161); the two hool^s (17, 18); the connecting 
interstices of rubber or other suitable material (19, 198, 19C, 19D, 19E, 19F, 19G, 19H); 
the two "V"-section hooks (20, 20B) (optional); and the traditional batteries (use and 
discard) or rechargeable (21 , 21 B, 21 C). 

Figure 1 0-1 3 shows a series of details of the special power supply system. 

Figure 10 illustrates a watertight container (9M) inside of which the relative traditional or 
rechargeable batteries are positioned in the following sequence: the cover (14D) to be 
inserted under pressure on the container (9M); the sealing ring (15D) made of rubber or 
other suitable technical material; the two watertight connecting holes (22, 22B); the two 
polarity symbols (23, 23B) used for assembling; the connecting cable (24) with the 
corresponding sealing plug (25) of rubber or other suitable technical material; and the 
two guides (26, 26B) used to hook on the relative connecting interstices (191) made of 
rubber or other suitable technical material. 

Figure 1 1 illustrates the connecting interstice (1 9L) of rubber or other suitable technical 
material to which is assembled a special block (20C) with a "V" section (optional) 
capable of fastening additional accessories. 

Figure 1 2 illustrates in detail the individual staggered sections (27, 27B) located in the 
lower part of all the watertight containers (9N, 90). These sections are used when the 
watertight containers (9N, 90) are to be fastened together to form different 
configurations of the power supply device. 
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Figure 12 illustrates, in a top view, the lower part of the watertight container (9P) where 
the staggered sections can be seen (27C); the two guides (26C, 26D); the two 
connecting interstices {19M, 19N) are of rubber or other suitable technical material, one 
of which (19N) is inserted correctly and the other (19M) is outside its seat. 

Reduced to its essential structure and with reference to the figures in the attached 
drawings, an innovative means of propulsion, validly supported by a special harness 
that can be used by scuba divers, deep-sea divers or simple amateurs, all of it 
advantageously powered by a sophisticated system of traditional or rechargeable 
batteries inserted inside various watertight containers joined together by means of 
interstices of rubber or other suitable technical material, according to the invention, 
includes: 

means for moving around underwater thanks to specific electric water jets (1 , 1 B, 1 C, 
1 E, 1 F) validly supported by a harness (2, 2B, 2C) that hooks around the hips of the 
user and is powered by a system including a series of watertight cylinders (9, 98, 9C, 
9D, 9E, 9F, 9G, 9H, 91, 9L, 9M, 9N, 90, 9P) all containing a traditional or rechargeable 
battery/accumulator (21 , 21 B, 21 C); 

means for establishing any type of configuration of the innovative power supply system 
(6, 6B, 6C), thanks to the connecting interstices (19, 19B, 19C, 19D, 19E, 19F, 19G, 
1 9H, 191, 1 9L, 1 9M, 1 9N) of rubber or other suitable technical material, and a series of 
special staggered recesses (26, 26B, 26C, 26D, 27, 17B, 27C) located at the base of 
the watertight cylinders (9, 9B, 9C, 9D, 9E, 9F, 9G, 9H, 91, 9L, 9M, 9N, 90, 9P); 

means for connecting the various cables of the power supply and control circuit inside a 
special watertight branch box (10), complete with the relative intake holes (1 1 , 1 1 B, 
1 1 C, 1 1 D, 1 1 E, 1 1 F) advantageously equipped with the corresponding rubber stoppers 
(25) to prevent water from infiltrating inside; 
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means for controlling the entire system thanks to watertight push buttons (7, 7B) that 
could be combined with a strap (8) that can hold the buttons firmly in the palm of the 

hand, to be used when the diver, for various reasons, is not wearing a diving suit; 
means for attaching to the special harness (2, 2B, 2C) various types of accessories, 
thanks to reinforced holes (5, 5B, 5C, 5D, 5E, 5F, 5G, 5H, 51, 5L, 5M, 5N, 50, 5P) 
equipped with the corresponding supplementary bolts; 

means for equipping the connecting interstices (19, 198, 19C, 19D, 19E, 19F, 19G, 
19H, 191, 19L, 19M, 19N) of rubber or other suitable technical material, with a special 
block (20, 208, 20C) with a "V" section capable of attaching possible additional 
accessories. 

Advantageously, the special propulsion system can be readily configured in various 
solutions to allow all scuba divers, deep-sea divers, or amateurs to use it for work or for 
simple recreation. 

Advantageously, the special harness (2, 28, 2C) is able to clamp on various types of 
accessories such as specific water jets (1 , 1 8, 1 C, 1 D, 1 E, 1 F) thanks to reinforced 
holes (5, 58, 5C, 5D, 5E, 5F, 5G, 5H, 51, 5L, 5M, 5N, 50, 5P) combined with the relative 
bolts or using other clamping systems, without adversely affecting its proper operation. 

Advantageously, the special propulsion system may be equipped with watertight push 
buttons (7, 78) to make it possible to control with one hand the activation/deactivation of 
the entire system. 

Advantageously, the battery accessory (6, 68, 6C) can be used to power the entire 
system covered by the patent or for other similar purposes, all thanks to the versatility of 
the construction design. 
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Advantageously, the system covered by the patent has some special technical features 
capable of preventing water from infiltrating the electrical and electronic systems and 
irremediably compromising proper operation. 

Advantageously, the special propulsion system may be constructed using the most 
disparate materials on the market today. It will, as a matter of fact, be possible to use 
common plastic materials, aluminum, fiberglass, carbon, all composite alloys, and even 
to use different metals such as iron, steel, brass and all their derivatives. 

In any event, the execution details can vary in practice in an equivalent manner with 
regard to form, dimensions, layout of the elements, nature of the materials used, without 
departing from the context of the solution idea and therefore remaining within the 
boundaries of the protection granted by this industrial invention patent. 
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